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Marvin Karasek moved to Stanford in 1962 with the purpose of
establishing a model system to study the viral etiology of psoriasis. At
that time there had been a flurry of interest in experiments in which
the injection of psoriatic scale into rabbits had produced inclusion
bodies that suggested a viral infection. Thus it was natural that his
background in studies of tobacco mosaic virus made him an
attractive addition to those studying the skin.
As a first step in studying this putative viral etiology, Karasek
unsuspectingly embarked on an effort to establish cultures of
keratinocytes that might be used as targets for propagating the virus.
‘‘This turned out to be quite a challenge.’’ The technique available
then for culturing keratinocytes was limited to explant cultures on
plastic dishes. When cells from the same specimens were dispersed
and plated out of a suspension onto the same dishes, only a uselessly
small percentage grew. Thus the challenge was to improve culture
conditions so that keratinocytes could be plated out of suspension to
produce vigorous, subculturable cells in good yield.
Karasek approached this first by using a different substrate for
growth: ‘‘since it didn’t work on plastic, we looked for others.’’ False
starts such as agar or glass with surface charge altered, e.g. by alkali
treatment, led nowhere. Fortunately, others had reported improved
growth of several strains of cells plated on matrices of collagen
extracted from rat tail tendon [1]; and indeed he found that
keratinocytes also grow well when plated onto a collagen matrix
[2] (the plating efficiency on glass is 3%, on plastic 14% and on
collagen-gels 70% [3]). In retrospect, it now appears that cells in situ
synthesize attachment factors such as fibronectin poorly, and so
most do not stick to inert substrates, but the cells that proliferate at
the edges of explant cultures can make such factors and thereby are
able to spread slowly. The collagen matrix ‘‘makes up’’ for this
attachment factor deficiency and allows previously stationary cells
to attach before they become activated to proliferate. He also found,
at the same time as others, that the presence of fibroblasts or of
fibroblast-conditioned media further improved cell survival and
replication.
Karasek’s second advance came from finding that addition of a
connective tissue extract to the medium stimulated keratinocyte
growth. This discovery presented the question of what factor in the
extract caused the stimulation, and Karasek recruited Su-Chin Liu for
this work. Liu had finished her Ph.D. at the University of California
in Berkeley several years earlier and came with a strong background
in carbohydrate biochemistry. Much tedious fractionation work led
Liu and Karasek to the surprising finding that the active ingredient in
the connective tissue extract was the amino acid serine, and that in
previously used growth media serine was a growth-limiting factor
specifically for keratinocytes. It remains unclear why keratinocytes
require more serine than other cells, but the use of ‘‘extra’’ serine
remains a standard ‘‘trick’’ in keratinocyte culture.
Today, the technique of plating trypsin dispersed epidermal cells
on collagen gels remains one of the three standard, widely used
techniques for culturing large numbers of keratinocytes. The second
is that of Rheinwald and Green [4], who formalized the use of a
feeder layer of lethally irradiated fibroblasts to support keratinocyte
growth. More recently, the low calcium, serum-free medium of
Boyce and Ham has become more popular with its commercial
availability [5].
The role of keratinocyte culture is crucial in modern skin
research. For example, no fewer than 29 papers published in
Volume 90 of JID used keratinocyte cultures, and essentially no area
of study of epidermal biology has been untouched by these
techniques. But not only are cultured cells important for scientific
investigation, they also are likely to have a highly significant impact
on therapy. At several centers, cultured keratinocytes clearly have
saved the lives of patients with burns extensive enough to be
otherwise fatal, and they appear to be useful for the less glamorous
but highly important treatment of skin ulcers [6]. More recently,
attention has been directed towards cultured keratinocytes as
attractive vehicles for gene therapy [7].
Thus we may well be at the very beginning of an era of
application of these laboratory techniques for the benefit of patients
with many internal diseases as well as diseases of the skin. The
keratinocyte may be converted from a producer of the barrier to an
active modulator of the milieu interieur.
The 1978 paper by Liu and Karasek represented a culmination and
summary of work done over the previous dozen years, and this
position as a ‘‘finale’’ no doubt contributes to its usefulness. Karasek’s
laboratory subsequently has turned its focus to productive studies of
the culture of other epidermal cells, first melanocytes and more
recently endothelial cells of the dermal microvasculature. Tragically,
Su-Chin Liu died in 1982 at age 44 of acute myelogenous leukemia.
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